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(54) BLOCK DISTORTION ELIMINATING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a block distortion eliminating method and a 
block distortion eliminating apparatus for optimally discriminating a block border 
without using decoding information such as a position of the block border and using 
an expensive memory and applying filtering in response to the discrimination result to 
an input image. 

SOLUTION: An adjacent difference cumulative adder section 101a cumulative 
summed value discrimination section 102and a MAX value discrimination section 103 
apply discrimination of a block border on the basis of an input signal and switching a 
selector 106 on the basis of the discrimination result can apply low pass filtering (LPF 
105) to the block border. 



CLAIMS 



[Claim(s)] 

[Claim 1]A block distortion stripper which judges a boundary during a block and 
removes the boundary to a video signal with many pixels by which irreversible coding 
was carried out for every blockcomprising: 

A contiguity difference calculation means to compute an absolute value of a 
difference of a level of the two-piece pixel signal which adjoinsrespectively to said at 



least two or more pixel signals which continue n pieces. 

A comparison means [ the first threshold and the second threshold / result of an 
operation / from said contiguity difference calculation means / n-1 piece ]. 
A block border judging means which judges existence of a block border in the n 
above-mentioned picture element regions based on a comparison result of said 
comparison means. 

A block border elimination means over which a filter is covered only to the above- 
mentioned block border when judged with there being a block border by said block 
border judging means. 

[Claim 2]A block distortion stripper with many pixels characterized by comprising the 
following which judges a boundary during a block and removes the boundary to a video 
signal by which irreversible coding was carried out for every block. 
A contiguity difference calculation means to compute an absolute value of a 
difference of a level of the two-piece pixel signal which adjoinsrespectively to said at 
least two or more pixel signals which continue n pieces. 

An accumulation means which carries out accumulation of 1 for the n-1 -piece result 

of an operation from said contiguity difference calculation means as compared with 

the first thresholdrespectively when smaller than the first threshold. 

A maximum value detecting means which detects the maximum from the n-1 -piece 

result of an operation from said contiguity difference calculation means. 

It is the third threshold about an accumulation result from said accumulation means. 

A comparison means [ the second threshold / maximum / of said contiguity 

difference calculation result]. 

A block border judging means which judges existence of a block border in the n 
above-mentioned picture element regions based on a comparison result of said 
comparison means. 

A block border elimination means over which a filter is covered only to the above- 
mentioned block border when judged with there being a block border by said block 
border judging means. 

[Claim 3]In a block distortion stripper indicated to claim 2said block border judging 
meansA block distortion stripper which said accumulation result is n-2and is 
characterized by judging with a block border being in the n above-mentioned picture 
element regions when the maximum of said contiguity difference calculation result is 
smaller than the second threshold. 

[Claim 4]A block distortion stripper when it is judged with there being a block border 
by said block border judging means in a block distortion stripper indicated to claim 
2wherein the above-mentioned block border elimination means covers a filter to the n 
above-mentioned pixels. 

[Claim 5]A block distortion stripper with many pixels characterized by comprising the 



following which judges a boundary during a block and removes the boundary to a video 
signal by which irreversible coding was carried out for every block. 
A contiguity difference calculation means to compute an absolute value of a 
difference of a level of the two-piece pixel signal which adjoinsrespectively to said at 
least two or more pixel signals which continue n pieces. 

A maximum value detecting means which detects the maximum from the n-1 -piece 

result of an operation from said contiguity difference calculation means. 

The 2nd value detecting means that detects a big value from the n-1 -piece result of 

an operation from said contiguity difference calculation means to the 2nd. 

A block border judging means which judges existence of a block border in the n 

above-mentioned picture element regions based on a ratio of the maximum of said 

contiguity difference calculationand said big value to the 2nd. 

A block border elimination means which covers two or more filters only over the 

above-mentioned block border gradually when judged with there being a block border 

by said block border judging means. 

[Claim 6]A table is used in the block distortion stripper according to claim 5Have a 
table conversion means which carries out table conversion of the maximum and said 
big value to the 2nd of said contiguity difference calculationrespectivelyand said block 
border judging meansBased on a ratio of a table conversion result of the maximum of 
said contiguity difference calculationand a table conversion result of said big value to 
the 2ndexistence of a block border is judged in the n above-mentioned picture 
element regions. A block distortion stripper characterized by things. 
[Claim 7]A block distortion stripper characterized by what said table is changed for in 
the block distortion stripper according to claim 6 according to an inputted video signal. 
[Claim 8]A block distortion stripper with many pixels characterized by comprising the 
following which judges a boundary during a block and removes the boundary to a video 
signal by which irreversible coding was carried out for every block. 
A contiguity difference calculation means to compute an absolute value of a 
difference of a level of the two-piece pixel signal which adjoinsrespectively to said at 
least two or more pixel signals which continue n pieces. 

A maximum value detecting means which detects the maximum from the n-1 -piece 
result of an operation from said contiguity difference calculation means. 
The 2nd value detecting means that detects a big value from the n-1 -piece result of 
an operation from said contiguity difference calculation means to the 2nd. 
A block border judging means gradually judged as a block border being in the n above- 
mentioned picture element regions based on a ratio of the maximum of said contiguity 
calculus-of-finite-differences appearance resultand said big value to the 2nd. 
A block border elimination means which carries out weighting of two or more 
filterscombines them according to said block border decision resultand covers two or 
more above-mentioned filters over said n pixels gradually. 



[Claim 9]In the block distortion stripper according to claim 8table conversion of the 
maximum of said contiguity difference calculation result is carried out using a table 
with the feature of a block borderHave a conversion method which carries out table 
conversion of said big value to the 2nd using a table with the feature of pixels other 
than a block borderand said block border judging meansA block distortion stripper 
judging with a block border being in said n picture element regions gradually based on 
a ratio of the two above-mentioned table conversion values. 
[Claim 10]A block distortion stripper changing said table in the block distortion 
stripper according to claim 9 according to the featuressuch as frequency distribution 
etc. of a pixel number of a detected inputted video signalsynchronous frequencyand 
an image. 

[Claim 1 1]RGand B characterized by comprising the following — the block distortion 
stripper according to claim 1 which has a block border judging means and a block 
border elimination means to each input signal. 

RGand B — an edge quantity detection means to detect edge quantity of each input 
signal. 

The maximum edge color discrimination means which receives a result of said edge 
quantity detection meansand distinguishes a color of the maximum edge quantity. 
A switching means it is made to operate a block border elimination means of each 
color using a result of a block border judging means of a color which said maximum 
edge color discrimination means distinguished. 

[Claim 12]A block distortion stripper having a smoothing means which removes a 
noise of a video signal in the block distortion stripper according to claim land 
inputting an output of said smoothing means into said block border elimination means. 
[Claim 13]A block distortion stripper having a specific signal emphasis means to 
emphasize a specific image patternin the block distortion stripper according to claim 
12and inputting an output of said specific signal emphasis means into said smoothing 
means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to what processes block 
distortion removal to the image after decoding the image by which irreversible coding 
was carried out for every block about graphic data processing. 
[0002] 

[Description of the Prior Art]MPEG-1 using DCT (Discrete CosineTransform) art as 



an algorithm which carries out compression encoding of the picture signalMPEG- 
2MPEG-4etc. are known widely. In thesethe luminance signal of a picture performs 
DCT by a block unit (8 pixels x 8 pixels)and is changed into a DOT coefficient. When 
compressing a picture signalthe high frequency component of this DCT coefficient is 
mainly performed by quantizing coarselybut if a compression ratio becomes highwhen 
the correlation during a block will fall and an image will be decodedthe boundary line 
for every block may be in sight This is called block distortion. 
[0003]In the case of an animationthere are an I picture which compresses by using 
only the information in the fieldand P picture and B picture which compress based on 
the difference information and the motion detection information between other fields. 
When these are intermingledthe attitude of block distortion differs between the fields. 
[0004]The method with various art of reducing block distortion which was explained 
above is proposedand the DEBUROKKU filter is introducedfor example to the line of 
the schedule F postfilter of advice of MPEG-4 as what is performed at the time of 
decoding. Howevermany proposal techniques including the aforementioned method 
use the decryption information acquired at the time of decryption of a block boundary 
position etc. 

[0005]The expensive image memory is used and these methods were not able to be 
used in the display as which low cost is required also without a decoding device. 
Although JP10-98722A shows an example as a method of not using decryption 
informationhere explains using drawing 10 . 

[0006] Drawing 10 (a) is a block diagram showing the composition of the conventional 
block distortion stripper opened to the above-mentioned literature. 
[0007]The contiguity difference operation part which calculates the contiguity 
difference of the video signal with which the irreversible coding of 701 was carried out 
for every block in the figurelt is a pattern selecting part in which the threshold 
decision part with which 702 compares the result of an operation and a thresholdand 

703 generate an adding machine705 generates a random number generation partand 

704 generates a pattern based on the random number of the random number 
generation part 705. 

[OOQ83 Drawing 10 (b) is a figure showing the luminance distribution before block strain 
removal of a conventional exampleand expresses the pixel whose round head in a 
figure is one. Drawing 10 (c) is a figure showing the luminance distribution after block 
strain removal of a conventional example. 

[0009]Hereafteroperation of the conventional block distortion stripper which has the 
above composition is explained. 

[0010]Firstit is judged with the inputted video signal by which irreversible coding was 
carried out for every block having a block borderwhen it is below the threshold where 
the absolute value of contiguity difference is computed and which has an absolute 
value of contiguity difference in the threshold decision part 702 by the contiguity 
difference operation part 701. 



[001 1]The random number generated in the random number generation part 705 is 
inputtedand the pattern selecting part 704 generates the pattern for diffusing a block 
border. This generated pattern is added to a video signal with the adding machine 703. 
The block border of a perpendicular direction like drawing 10 (b) is spread by adding 
the pattern of a random numberit becomes luminance distribution like drawing 10 
(c)and block distortion stops being conspicuous. 
[0012] 

[Problem(s) to be Solved by the Invention] Howeverwith the above-mentioned 
compositionif this is detected accidentallya random number will be added to a video 
signal and a new noise will generate all the pictures with the differential signal below a 
predetermined thresholdin order to consider that it is a block border. 
[0013]The whole picture was once held in the memoryand when it was going to raise 
the accuracy of block boundary detection with detecting a boundary position by the 
whole picturethere was a problem that cost will go up. 

[0014]In the case where the viewing area of an inputted image does not suit a 
displayin order to carry out expansion compression and to display a picturethe unit of 
the block configuration changed and there was a case where the boundary of a block 
was undetectableby the threshold process of mere difference. 
[0015]There was a problem that there was no effect in the case of a picture with 
many high frequency componentssuch as leaves and water of a waterfall. 
[0016]Were made in order that this invention might solve the above problemsand 
decryption informationincluding a block boundary position etc.is not usedAn expensive 
memory is not usedeitherbut a block border is judged the optimaland it aims at 
providing the block distortion removal technique and block distortion stripper which 
give the filter according to a decision result to an inputted image. It aims at providing 
the block distortion removal technique and block distortion stripper which can be 
removed even when the attitude of block distortion differs between an expansion 
picture or the field. 
[0017] 

[Means for Solving the Problem]In order to solve the above-mentioned technical 
problema block distortion stripper of this inventionln a block distortion stripper with 
many pixels which judges a boundary during a block and removes the boundary to a 
video signal by which irreversible coding was carried out for every blockA contiguity 
difference calculation means to compute an absolute value of a difference of a level 
of the two-piece pixel signal which adjoinsrespectively to said at least two or more 
pixel signals which continue n piecesA comparison means [ the first threshold and the 
second threshold / result of an operation / from said contiguity difference calculation 
means / n-1 piece ]A block border judging means which judges existence of a block 
border in the n above-mentioned picture element regions based on a comparison 
result of said comparison meansWhen judged with there being a block border by said 
block border judging meansit has a block border elimination means over which a filter 



is covered only to the above-mentioned block border. 

[001 8]In a block distortion stripper which a block distortion stripper of this invention 
judges a boundary during a block to a video signal by which irreversible coding was 
carried out for every block with many pixelsand removes the boundaryA contiguity 
difference calculation means to compute an absolute value of a difference of a level 
of the two-piece pixel signal which adjoinsrespectively to said at least two or more 
pixel signals which continue n piecesAn accumulation means which carries out 
accumulation of 1 for the n-1 -piece result of an operation from said contiguity 
difference calculation means as compared with the first thresholdrespectively when 
smaller than the first thresholdAn accumulation result from a maximum value 
detecting means which detects the maximum from the n-1 -piece result of an 
operation from said contiguity difference calculation meansand said accumulation 
means The third thresholdA comparison means [ the second threshold / maximum / 
of said contiguity difference calculation result ]A block border judging means which 
judges existence of a block border in the n above-mentioned picture element regions 
based on a comparison result of said comparison meansWhen judged with there being 
a block border by said block border judging meansit has a block border elimination 
means over which a filter is covered only to the above-mentioned block border. 
[001 9]In a block distortion stripper indicated abovea block distortion stripper of this 
invention judges with an accumulation result being n-2and a block border judging 
means having a block border in n picture element regionswhen the maximum of a 
contiguity difference calculation result is smaller than the second threshold. 
[0020]When judged with a block distortion stripper of this invention having a block 
border by a block border judging means in an already indicated block distortion 
stripperthe above-mentioned block border elimination means covers a filter to the n 
above-mentioned pixels. 

[0021]In a block distortion stripper which a block distortion stripper of this invention 
judges a boundary during a block to a video signal by which irreversible coding was 
carried out for every block with many pixelsand removes the boundaryA contiguity 
difference calculation means to compute an absolute value of a difference of a level 
of the two-piece pixel signal which adjoinsrespectively to said at least two or more 
pixel signals which continue n piecesBased on a ratio of a maximum value detecting 
means for which the maximum is detected from the n-1 -piece result of an operation 
from said contiguity difference calculation meansthe 2nd value detecting means that 
detects a big value from the n-1 -piece result of an operation from said contiguity 
difference calculation means to the 2ndthe maximum of said contiguity difference 
calculationand said big value to the 2ndlt has a block border judging means which 
judges existence of a block border in the n above-mentioned picture element 
regionsand a block border elimination means which covers two or more filters only 
over the above-mentioned block border gradually when judged with there being a 
block border by said block border judging means. 



[0022]In a block distortion stripper of the above-mentioned statement a block 
distortion stripper of this inventionHave a table conversion means which carries out 
table conversion of the maximum and said big value to the 2nd of said contiguity 
difference calculationrespectively using a tableand said block border judging 
meansBased on a ratio of a table conversion result of the maximum of said contiguity 
difference calculationand a table conversion result of said big value to the 
2ndexistence of a block border is judged in the n above-mentioned picture element 
regions. A block distortion stripper of this invention is changed according to a video 
signal into which a table was inputted further. 

[0023]In a block distortion stripper which a block distortion stripper of this invention 
judges a boundary during a block to a video signal by which irreversible coding was 
carried out for every block with many pixelsand removes the boundaryA contiguity 
difference calculation means to compute an absolute value of a difference of a level 
of the two-piece pixel signal which adjoinsrespectively to said at least two or more 
pixel signals which continue n piecesBased on a ratio of a maximum value detecting 
means for which the maximum is detected from the n-1 -piece result of an operation 
from said contiguity difference calculation meansthe 2nd value detecting means that 
detects a big value from the n-1 -piece result of an operation from said contiguity 
difference calculation means to the 2ndthe maximum of said contiguity calculus-of- 
finite-differences appearance resultand said big value to the 2ndA block border 
judging means gradually judged as a block border being in the n above-mentioned 
picture element regionsAccording to said block border decision resultweighting of two 
or more filters is carried outthey are combinedand it has a block border elimination 
means which covers two or more above-mentioned filters over said n pixels gradually. 
[0024]In a block distortion stripper of the above-mentioned statement a block 
distortion stripper of this inventionTable conversion of the maximum of said contiguity 
difference calculation result is carried out using a table with the feature of a block 
borderlt has a conversion method which carries out table conversion of said big value 
to the 2nd using a table with the feature of pixels other than a block borderand said 
block border judging means is gradually judged as a block border being in said n 
picture element regions based on a ratio of the two above-mentioned table 
conversion values. In a block distortion stripper of this inventiona table is changed 
according to the featuressuch as frequency distribution etc. of a pixel number of a 
detected inputted video signalsynchronous frequencyand an image. 
[0025]A block distortion stripper of this invention is characterized by comprising: 
RGand B — it is what has a block border judging means and a block border 
elimination means to each input signal — RGand B — an edge quantity detection 
means to detect edge quantity of each input signal. 

The maximum edge color discrimination means which receives a result of said edge 
quantity detection meansand distinguishes a color of the maximum edge quantity. 
A switching means it is made to operate a block border elimination means of each 



color using a result of a block border judging means of a color which said maximum 
edge color discrimination means distinguished. 



[0026]A block distortion stripper of this invention inputs into said smoothing means 
an output of a specific signal emphasis means to emphasize a specific image 
patternand said specific signal emphasis meansin the above-mentioned block 
distortion stripper. 
[0027] 

[Embodiment of the Inventionjlt explains referring to drawings for an embodiment of 
the invention below. 

[0028](Embodiment 1) Drawing 1 is a block diagram showing the composition of the 
block distortion stripper by the embodiment of the invention 1. 
[0029]In drawing 1 101 compares the inputted absolute value of the contiguity 
difference of the pixel which n video signals by which irreversible coding was carried 
out for every block follow with the first threshold th1 When a comparison result is 
negativeit is a contiguity difference accumulation part which carries out accumulation 
of 1The accumulation value judgment part to which 102 outputs "1" when the added 
result from a contiguity difference cumulative addition part is "n-2"The MAX value 
judgment part which 103 compares the maximum of the absolute value of the 
contiguity difference of said n pixel with the second threshold th2and outputs "1" 
when a comparison result is negativeThe AND circuit with which 104 takes the 
product of the decision result of the accumulation judgment part 102and the decision 
result of the MAX value judgment part 103The low pass filter (LPF) in which 105 
removes the high region frequency component of said video signaland 106 are 
selectors which change the output of said video-signal and LPF105 according to the 
output of AND circuit 104. 

[0030]Belowit explainsreferring to drawing 2 for operation of the block distortion 
stripper constituted as mentioned above. 

[0031] Drawing 2 is a figure for explaining operation of the block distortion stripper by 
a 1st embodiment of this inventionand the imaged figure in which drawing 2 (a) shows 
the boundary of a pixela blockand a blockand drawing 2 (b) are the imaged figures 
showing the luminance distribution of the pixel within a block. 

[0032]When the lattice of drawing 2 (a) makes the unit of a block 8 pixels x 8 pixelson 
behalf of 1 pixel in a blocka thick line expresses a block border and the pixel Vn 
shows nine horizontal continuous pixels. In this drawing 2 a block border is between 
the pixel V4 and the pixel V5. Drawing 2 (b) expands and expresses the luminance 
distribution of nine pixels of drawing 2 (a)and luminosity is taken along a vertical axis 
and it has taken space coordinates along the horizontal axis. th1 is the first threshold 
and th2 is the second threshold. 

[0033]Firstthe video signal by which irreversible coding was carried out for every 
inputted block is inputted into the contiguity difference accumulation 101. In the 



contiguity difference accumulation 101 when the first threshold th1 is respectively 
bigger as compared with the first threshold th1 in the absolute value of the contiguity 
difference of the signal to the pixel V1 - the pixel V9accumulation of "1" is carried 
out. The maximum of an accumulation result takes the value to "8" which is "0" to 
n-1. 

[0034] Nextthe added result of the contiguity difference accumulation 101 goes into 
the accumulation value judgment part 102. In the accumulation judgment part 
102when the above-mentioned accumulation result is "7" lis outputted as a decision 
result. As shown in drawing 2 (b)when an accumulation result js "7"big luminance 
difference shows that those with one and a block border exist in nine pixelsand when 
an accumulation result is "8"one does not have big luminance differenceand this 
shows that a block border does not exist. It is considered that it is not a block border 
but a portion with high frequency of an image in the case of others. 
[0035]The inputted video signal by which irreversible coding was carried out for every 
block is inputted into the MAX value judging 103. In the MAX value judging 103the 
maximum of the absolute value of the contiguity difference to said pixel V1 - the pixel 
V9 is extractedand when this is the second two or less threshold th1 is outputted as a 
decision result. This shows the case where this maximum is the second two or less 
threshold th in the part judged as there being a maximum luminance difference as 
shown in drawing 2 (b). ' 
[0036]It can say that the pixel which adjoins in a video signal has strong 
correlationand it is the same also between blocks. Thereforethe luminance difference 
which shows a block border is small to a source imageand the judgment of high 
frequency portions other than a block border is eliminated by comparing with the 
second threshold th2. 

[0037]Nexta product is taken for the decision result of the accumulation judgment 
part 102and the decision result of the MAX value judging 103 with AND circuit 104. 
LPF105 makes the low frequency portion of said video signal output. 
[0038]In the case where there is a block border by changing the selector 106 
according to the output from AND104after the video signal in said block border lets 
LPF105 passblock distortion is removable with being outputted as it is in the case 
where there is no block border. 

[0039]Thusin the block distortion stripper by this embodiment. By calculating the 
accumulation value which carried out accumulation according to the contiguity 
difference calculation resultand the maximum absolute value of contiguity difference 
calculationand comparing each with a thresholdSince the filter was covered to said 
block border when the existence of the block border was distinguishedthere was a 
block border and it was distinguishedWhen the video signal by which irreversible 
coding was carried out for every block is inputted into the display in which block 
boundary information is not sentBlock distortion can be removed in arbitrary pixel 
block sizeswithout being based on expansion compression of an input 



imageetc.without needing the memory holding a block boundary detection result. 
[0040]Although this embodiment explained that it was easy to explain by the case of 
n= 9the same thing can be said also in numbers other than nine. Although 1 picture 
element block is 8 pixels x 8 pixelsthis can also say the same thing also by arbitrary 
picture element blocks other than eight. 

[0041] Although this embodiment explained the block distortion solvent wiping removal 
to a horizontal nine-piece pixelthe block distortion stripper of this invention has the 
same block distortion removing effect also to the pixel followed perpendicularly. 
Whichever it carries out [ of a horizontal distortion solvent wiping removal and a 
vertical distortion solvent wiping removal ] previously to an identical imagea block 
distortion removing effect does not change. That isthe block distortion removing 
effect of this invention is not depended in order of processing. 
[0042](Embodiment 2) Drawing 3 is a block diagram showing the composition of the 
block distortion stripper by a 2nd embodiment of this invention. 
[0043]The contiguity difference operation part which outputs the absolute value of 
the contiguity difference of the pixel which n video signals by which irreversible 
coding was carried out for every block follow as which 301 was inputted in drawing 
3The maximum primary detecting element where 302 outputs the maximum of the n-1 
result of an operation from the contiguity difference operation part 301 The big value 
primary detecting element to the 2nd where 304 outputs the big value to the 2nd of 
n-1 operation from the contiguity difference operation part 301 the ratio which 303 
detects the ratio of the output of the maximum primary detecting element 302 and 
the big value detection 304 to the 2ndjudges a block border graduallyand outputs a 
switch signal — a primary detecting element. The first in which 305306and 307 
remove the high region frequency component of said video signalthe second and third 
low pass filter (LPF) and 308 — a ratio — it is a mixer into which the mixture ratio of 
the output of first LPF305the second LPF306 outputthe third LPF307 outputand said 
video signal is changed according to the switch signal of the primary detecting 
element 303. 

[0044]Operation of the block distortion stripper constituted as mentioned above is 
explained referring to drawing 3 and drawing 4 . 

[0045]Firstthe video signal by which irreversible coding was carried out for every 
inputted block is inputted into the contiguity difference operation part 301. In the 
contiguity difference operation part 301 the absolute value of the contiguity difference 
of n pixel is calculated. 

[0046]Nextn-1 contiguity difference calculation result is inputted into the maximum 
primary detecting element 302 and the big value primary detecting element 304 to the 
2ndrespectivelyand the maximum and the big value to the 2nd are 
extractedrespectively. nextthe output of the maximum primary detecting element 302 
and the big value primary detecting element 304 to the 2nd — a ratio — it is inputted 
into the primary detecting element 303. a ratio — in the primary detecting element 



303said maximum is compared with the big value to the 2ndand the strength of a 
block border is gradually judged based on a comparison result. 

[0047]As shown in drawing 4 when a ratio is largethis judges with the boundary having 
come out more stronglyand raises a block removing effectand when a ratio is smalla 
block removing effect is lowered by judging with a boundary not being conspicuous. 
Nextthe first LPF305the second LPF306and the third LPF307 are LPF from which the 
characteristic differsrespectivelyand determine the characteristic in accordance with 
the removing effect of a block border. 

[0048]a ratio — the decision result outputted from the primary detecting element 303 
is inputted into the mixer 308and can remove block distortion combining the first 
LPF305the second LPF306the third LPF307and an inputted video signal according to 
a decision result. 

[0049]Thusin the block distortion stripper by this embodiment. The maximum and the 
2nd biggest value are detected from the absolute value of the contiguity difference of 
the pixel which continues n piecesSince block distortion was removed by judging with 
there being a block border based on the ratio of the two values graduallyand applying 
to a n piece pixel combining two or more filtersSince block distortion removal which 
does not need the memory holding a block boundary detection result is performed 
graduallythe misjudgment exception by the binary change by Embodiment 1 
decreasesThe block border which block border removal can be performed also in the 
part judged as there being many high frequency componentsand is conspicuous by the 
difference in the compression ratio between the fields is controlled. 
[0050]Although three LPF is used in this embodimentthis may determine the number 
of LPF according to an effect. 

[0051] Although this embodiment explained the block distortion solvent wiping removal 
to a horizontal continuous pixelthe block distortion stripper of this invention has the 
same block distortion removing effect also to the pixel followed perpendicularly. 
Whichever it carries out [ of a horizontal distortion solvent wiping removal and a 
vertical distortion solvent wiping removal ] previously to an identical imagea block 
distortion removing effect does not change. That isa block distortion removing effect 
is not depended in order of processing. 

[0052](Embodiment 3) Drawing 5 is a block diagram showing the composition of the 
block distortion stripper by a 3rd embodiment of this invention. 
[0053]The contiguity difference operation part which outputs the absolute value of 
the contiguity difference of the pixel which n video signals into which 501 was 
inputtedand by which irreversible coding was carried out for every block follow in 
drawing 5 The maximum primary detecting element where 502 outputs the maximum of 
the n-1 result of an operation from the contiguity difference operation part 501 The 
big value primary detecting element to the 2nd where 505 outputs the big value to the 
2nd of n-1 operation from the contiguity difference operation part 501 The first LUT 
from which 503 changes the output of the maximum primary detecting element 502 



using a tableThe second LUT from which 506 changes the output of the big value 
primary detecting element 505 into the 2nd using a tableThe judgment part 504 judges 
a block border gradually from the output of the first LUT503 and second LUT506 to 
beAccording to the switch signal of the judgment part 504the second and third low 
pass filter (LPF) and 510 for a start 507508and 509 remove the high region frequency 
component of said video signal The output of first LPF507It is a mixer into which the 
mixture ratio of the output of second LPF508the output of third LPF509and said 
video signal is changed. 

[0054]Hereafteroperation of the block distortion stripper constituted as mentioned 
above is explained. 

[0055]Firstthe video signal by which irreversible coding was carried out for every 
inputted block is inputted into the contiguity difference operation part 501. In the 
contiguity difference operation part 501the absolute value of the contiguity difference 
of n pixel is calculated. Nextn-1 contiguity difference calculation result is inputted 
into the maximum primary detecting element 502 and the big value primary detecting 
element 505 to the 2ndrespectivelyand the maximum and the big value to the 2nd are 
extractedrespectively. Nextthe output of the maximum primary detecting element 502 
is inputted into the first LUT503and weighting is carried out by the size of the 
maximum. 

[0056]The value judged as the first LUT503 not having a block borders© that a block 
border is strong and a difference value is largewhen the difference value inputted is 
small is outputted. It is changing a block border removing effect in the part judged as 
this having a maximum luminance difference as shown in drawing 4 according to the 
difference of this maximum. It can say that the pixel which adjoins in a video signal 
may have strong correlationand the same may be said of between blocks. Thereforeit 
should be considered that the luminance difference which shows a block border is 
small to a source imageand it is not a block border but a high frequency portion in the 
first LUT503 when a difference value is big. 

[0057]Nextthe output of the big value detection 505 to the 2nd is inputted into the 
second LUT506and weighting is carried out by the size of a big value to the 2nd. The 
value judged as the second LUT506 not having a block borderso that a block border is 
strong and a difference value is largewhen the difference value inputted is small is 
outputted. The part judged as the 2nd having big luminance difference as this also 
shows drawing 4 expresses the state around a block borderand since the rate that 
luminosity is flat is so strong that the value is small and the block border is 
conspicuousa removing effect is obtained. Since many high frequency is included so 
that this value is largea removing effect is lowered. 

[0058]And it is inputted into the judgment part 504and from two conditionsthe output 
from the first LUT503 and the second LUT506 judges the feature of n pixeland judges 
the strength of a block border gradually. The first LPF507the second LPF507and the 
third LPF507 are LPF from which the characteristic is differentrespectivelyand 



determine the characteristic in accordance with the removing effect of a block border. 
[0059]The decision result outputted from the judgment part 504 is inputted into the 
mixer 510and can remove block distortion combining the first LPF507the second 
LPF507 and the third LPF507and an inputted video signal according to a decision 
result. 

[0060]Thusin the block distortion stripper by the gestalt 3 of this invention. The 
maximum and the 2nd biggest value are detected from the absolute value of the 
contiguity difference of the pixel which continues n piecesCarry out table conversion 
of said two detected valuesrespectivelyand based on the ratio of two changed 
valuesSince block distortion was removed by judging with there being a block border 
gradually and applying to a n piece pixel combining two or more filtersBy tableHzing a 
judgmentthe accuracy of bordering feature detection can be raised and it can prevent 
a high frequency component falling in the case of block distortion removal of the 
video signal containing many high frequency componentssuch as leaves and water. 
[0061] Although this Embodiment 3 explained using three LPFthis may be used how 
many according to an effect. 

[0062]The block distortion stripper by this embodiment has the same block distortion 
removing effect also to the pixel perpendicularly followed also to a horizontal 
continuous pixel. Whichever it carries out [ of a horizontal distortion solvent wiping 
removal and a vertical distortion solvent wiping removal ] previously to an identical 
imagea block distortion removing effect does not change. That isa block distortion 
removing effect is not depended in order of processing. 

[0063](Embodiment 4) Drawing 6 is a block diagram showing the composition of the 
block distortion stripper by an embodiment of the invention. 

[0064]The contiguity difference operation part which outputs the absolute value of 
the contiguity difference of the pixel which n video signals by which irreversible 
coding was carried out for every block follow as which 601 was inputted in drawing 
6The maximum primary detecting element where 602 outputs the maximum of the n-1 
result of an operation from the contiguity difference operation part 601 The big value 
primary detecting element to the 2nd where 605 outputs the big value to the 2nd of 
the n-1 result of an operation from the contiguity difference operation part 601 The 
first LUT from which 603 changes the output of the maximum primary detecting 
element 602 using a tableThe second LUT from which 606 changes the output of the 
big value primary detecting element 605 into the 2nd using a tableand 604 are 
judgment parts which judge a block border gradually from the output of the first 
LUT603 and second LUT606. 

[0065]The first in which 607608and 609 remove the high region frequency component 
of said video signalThe secondthird low pass filter LPFthe mixer into which 610 
change the mixture ratio of the output of first LPF607the output of second 
LPF608the output of third LPF609and said video signal according to the switch signal 
of the judgment part 604They are a feature detector from which 61 1 detects the 



feature of video signalssuch as frequency distribution etc. of the pixel number of said 
inputted video signalsynchronous frequencyand an imageand an LUT generation part 
which 612 generates optimal LUT from the feature result of the feature detector 
61 land rewrites the first LUT603 and the second LUT606. 

[0066]Operation of the block distortion stripper constituted as mentioned above is 
explained. 

[0067]Firstthe inputted video signal by which irreversible coding was carried out for 
every block is inputted into the feature detector 61 1. In the feature detector 61 1the 
featuressuch as frequency distribution of the pixel number of said video 
signalsynchronous frequencyand an imageare detected. This detects the featuressuch 
as an AV signal of a signal with a high frequency componentNTSCDVDetc.with the 
resolution of the variety to which the inputted signal was outputted from PC. 
[0068]Nextthe output from the feature detector 61 1 is inputted into the LUT 
generation part 612. In the LUT generation part 612optimal LUT is determined from 
the feature of said video signaland it writes in the first LUT603 and the second 
LUT606. Since future operation is the same as that of that of said Embodiment 
3writing omits twice [ here ]. 

[0069]Thusin the block distortion stripper by this embodiment. The maximum and the 
2nd biggest value are detected from the absolute value of the contiguity difference of 
the pixel which continues n piecesTable conversion of said two detected values is 
carried out using the table changed by detection of the feature of an inputted video 
signalrespectivelyBased on the ratio of two changed valuesit judges with there being a 
block border graduallyand since block distortion was removed by applying to a n piece 
pixel combining two or more filtersthe optimal block border removing effect can be 
acquired. 

[0070]Although this embodiment was described like the device of the above 
(embodiment 3) using three LPFthis may be used how many according to an effect. 
[0071]The block distortion stripper by this embodiment has the same block distortion 
removing effect also to the pixel perpendicularly followed also to a horizontal 
continuous pixel. Whichever it carries out [ of a horizontal distortion solvent wiping 
removal and a vertical distortion solvent wiping removal ] previously to an identical 
imagea block distortion removing effect does not change. That isa block distortion 
removing effect is not depended in order of processing. 
[0072](Embodiment 5) The block distortion stripper of each above-mentioned 
embodiment RWhen it applied to the color video image signal which comprises each 
color of G and Band a slight change was in one monochrome of RGand B on the edge 
of a video signalthere was a problem that a color blot occurred on edge. This 
embodiment aims at an improvement of the above-mentioned problem. 
[0073] Drawing 7 is a block diagram showing the composition of the block distortion 
stripper by a 5th embodiment of this invention. 

[0074]in drawing 7 — 801 — R (red)G (green)and B (blue) — an edge quantity 



detection means to detect the edge quantity of each input signal. 802 — for 
examplethe contiguity difference operation part 301 the maximum primary detecting 
element 302and a ratio — it is a block border judging means which comprises the 
primary detecting element 303 and the big value primary detecting element 304 to the 
2nd. 

[0075]The maximum edge color discrimination means which 803 receives the result of 
said edge quantity detection means 801 and distinguishes the color of the maximum 
edge quantity804 is a switching means it is made to operate the block border 
elimination means 805 of each color using the result of the block border judging 
means 802 of the color which said maximum edge color discrimination means 803 
distinguished805 is a block border elimination means which comprises the first 
LPF305the second LPF306the third LPF307and the mixer 308. 
[0076]Operation of the block distortion stripper constituted as mentioned above is 
explained. In order to avoid duplication of explanationthe video signal G is explained to 
an example. Since operation of the block border judging means 802 and the block 
border elimination means 805 is the same as that of the thing of (Embodiment 
2)explanation here is omitted. 

[0077]The inputted video signal G is needed for the block border judging means 
802and outputs G block border decision result which is a parameter of what filtering 
to give by a block border elimination means. Simultaneouslythe video signal G goes 
also into the edge quantity detection means 801 and detects the size G edge quantity 
of the edge in the video signal G in the time. The above operation is similarly 
performed to the video signal R and the video signal B. The maximum edge color 
discrimination means 803 judges the color which receives G edge quantityR edge 
quantityand B edge quantityand has the largest edge quantity in it one by oneand 
outputs it to the switching means 804. 

[0078]When G edge quantity is the largestaccording to the decision result of the 
maximum edge color discrimination means 803the switching means 804 G block 
border decision resultWhen R edge quantity is the largestwhen B edge quantity is the 
largestB block border decision result is outputted for R block border decision result 
to the block border elimination means 805. That isthe block border elimination means 
805 in all the colors determines the amount of filtering only according to the block 
border decision result in a color with the largest edge quantity. For this reasonthe 
fault described above since filtering of the boundary removal to a video signal was not 
made when there is edge also in RGor B does not arise. 

[0079]Thusin the block distortion stripper by this embodiment. In order to remove the 
block border of all the colors using the output of the block boundary detection means 
in a color with the maximum edge in each colorit is effective in the fault that a color 
blot occurs in the picture which has monochrome and a slight change on edge being 
improvable. 

[0080](Embodiment 6) According to the embodiment mentioned abovea block border 



could not be correctly distinguished because of the noise included in a video signalbut ' 
there was a problem that a block noise will remain. This embodiment aims at an 
improvement of the above-mentioned problem. 

[0081] Drawing 8 is a block diagram showing the composition of the block distortion 
stripper by the embodiment of the invention 6. 

[0082]In drawing 8 806 is the smoothing means provided in the preceding paragraph of 
the block border judging means 802. Since operation of the block border judging 
means 802 and the block border elimination means 805 is the same as that of that of 
said Embodiments 3 and Swriting omits twice [ here ]. Thusin the block distortion 
stripper by this Embodiment 6. Since a noise can be removed by establishing the 
smoothing means 806 before the block border judging means 802without affecting a 
video signalit is effective in the problem that the misjudgment exception of the block 
border by the noise included in a video signal arises being solvable. 
[0083](Embodiment 7) The regular pattern signal which changes for every dot in the 
embodiment mentioned aboveSignal patterns which are not block noises clearlysuch 
as clear luminescent spotsunspotetc.were removed by said smoothing meansand 
there was a problem that it will be judged by the block border judging means 802 as a 
block border. 

[0084]This embodiment aims at an improvement of the above-mentioned problem. 
[0085] Drawing 9 is a block diagram showing the composition of the block distortion 
stripper by the embodiment of the invention 4. In drawing 9 807 is a regular pattern 
signal which changes for every dotand a specific signal emphasis means to operate so 
that the signal may be emphasizedif clear luminescent spotsunspotetc. are detected. 
[0086]Since operation of the smoothing means 806the block border judging means 
802and the block border elimination means 805 is the same as that of the thing of the 
above (embodiment 6)explanation here is omitted. 

[0087]Operation of the block distortion stripper constituted as mentioned above is 
explained. 

[0088]The specific signal emphasis means 807 can consider the circuit etc. it is made 
to make the amplitude of an input signal change into non-linearity from the similarity 
of the specific pattern and input signal which were defined beforehandfor example. 
Thuswhere it reacted to the specific pattern and an input signal is distorted 
extremelyeven if it goes into the smoothing means 806for an ON reasonerroneous 
detection is not carried out to the block border judging means 802 as a block 
borderwithout being smoothed. Since the input signal of the block border elimination 
means 805 to which the video signal with which the block border was actually 
removed is outputted is not affected at allside effects do not arise. 
[0089]Thusin the block distortion stripper by this embodiment. Without affecting a 
video signal by emphasizing the specific pattern signal which tends to be removed by 
the smoothing means 806 nonlinear in the preceding paragraph of the smoothing 
means 806For exampleit is effective in the problem that the regular pattern signal etc. 



which change for every dot are accidentally judged as a block borderand it is filtered 

being improvable. 

[0090] 

[Effect of the Invention]As mentioned aboveaccording to the block distortion stripper 
concerning claim 1 of this invention. In the block distortion stripper with many pixels 
which judges the boundary during a block and removes the boundary to the video 
signal by which irreversible coding was carried out for every blockA contiguity 
difference calculation means to compute the absolute value of the difference of the 
level of the two-piece pixel signal which adjoinsrespectively to said at least two or 
more pixel signals which continue n piecesA comparison means [ the first threshold 
and the second threshold / result of an operation / from said contiguity difference 
calculation means / n-1 piece ]The block border judging means which judges the 
existence of a block border in the n above-mentioned picture element regions based 
on the comparison result of said comparison meansSince it had the block border 
elimination means over which a filter is covered only to the above-mentioned block 
border when judged with there being a block border by said block border judging 
meanslt is effective in the ability not to be based on expansion compression of an 
input imageetc.but remove block distortion in arbitrary pixel block sizeswithout 
needing the memory holding a block boundary detection result. 
[0091 ]In the block distortion stripper which has many pixels according to the block 
distortion stripper concerning claim 2 of this invention and which judges the boundary 
during a block and removes the boundary to the video signal by which irreversible 
coding was carried out for every blockA contiguity difference calculation means to 
compute the absolute value of the difference of the level of the two-piece pixel signal 
which adjoinsrespectively to said at least two or more pixel signals which continue n 
piecesThe accumulation means which carries out accumulation of 1 for the n-1 -piece 
result of an operation from said contiguity difference calculation means as compared 
with the first thresholdrespectively when smaller than the first thresholdThe 
accumulation result from the maximum value detecting means which detects the 
maximum from the n-1 -piece result of an operation from said contiguity difference 
calculation meansand said accumulation means The third thresholdA comparison 
means [ the second threshold / maximum / of said contiguity difference calculation 
result ]The block border judging means which judges the existence of a block border 
in the n above-mentioned picture element regions based on the comparison result of 
said comparison meansWithout needing the memory holding a block boundary 
detection resultsince it had the block border elimination means over which a filter is 
covered only to the above-mentioned block border when judged with there being a 
block border by said block border judging meansAnd it is not based on expansion 
compression of an input imageetc.but is effective in block distortion being removable 
in arbitrary pixel block sizes. 

[0092]In the block distortion stripper which has many pixels according to the lock 



distortion stripper concerning claim 5 of this invention and which judges the boundary 
during a block and removes the boundary to the video signal by which irreversible 
coding was carried out for every blockA contiguity difference calculation means to 
compute the absolute value of the difference of the level of the two-piece pixel signal 
which adjoinsrespectively to said at least two or more pixel signals which continue n 
piecesBased on the ratio of the maximum value detecting means for which the 
maximum is detected from the n-1 -piece result of an operation from said contiguity 
difference calculation meansthe 2nd value detecting means that detects a big value 
from the n-1 -piece result of an operation from said contiguity difference calculation 
means to the 2ndthe maximum of said contiguity difference calculationand said big 
value to the 2ndThe block border judging means which judges the existence of a block 
border in the n above-mentioned picture element regionsWhen judged with there 
being a block border by said block border judging meansin order to have a block 
border elimination means which covers two or more filters only over the above- 
mentioned block border graduallyblock distortion is removed gradually and it is 
effective in reducing the misjudgment exception of a block border. 
[0093]In [ according to the block distortion stripper of this invention according to 
claim 6 ] the block distortion stripper according to claim 5Have a table conversion 
means which carries out table conversion of the maximum and said big value to the 
2nd of said contiguity difference calculationrespectively using a tableand said block 
border judging meansBased on the ratio of the table conversion result of the 
maximum of said contiguity difference calculationand the table conversion result of 
said big value to the 2ndhaving judged the existence of the block border in the n 
above-mentioned picture element regions A sakeBy table-izing a judgmentthe 
accuracy of bordering feature detection goes up and there is an effect that it can 
prevent a high frequency component fallingin the case of block distortion removal of 
the video signal containing many high frequency componentssuch as leaves and water. 
[0094] According to the block distortion stripper of this invention according to claim 
7in the block distortion stripper according to claim 6 said tableSince it was made to 
change according to the inputted video signalit is effective in the ability to acquire the 
optimal block border removing effect by detecting the feature of an input signal and 
changing a table. 

[0095]In the block distortion stripper which has many pixels according to the block 
distortion stripper of this invention according to claim 8 and which judges the 
boundary during a block and removes the boundary to the video signal by which 
irreversible coding was carried out for every blockA contiguity difference calculation 
means to compute the absolute value of the difference of the level of the two-piece 
pixel signal which adjoinsrespectively to said at least two or more pixel signals which 
continue n piecesBased on the ratio of the maximum value detecting means for which 
the maximum is detected from the n-1 -piece result of an operation from said 
contiguity difference calculation meansthe 2nd value detecting means that detects a 



big value from the n-1 -piece result of an operation from said contiguity difference 
calculation means to the 2ndthe maximum of said contiguity calculus-of-finite- 
differences appearance resultand said big value to the 2ndThe block border judging 
means gradually judged as a block border being in the n above-mentioned picture 
element regionsSince it had the block border elimination means which carries out 
weighting of two or more filterscombines them according to said block border decision 
resultand covers two or more above-mentioned filters over said n pixels 
graduallySince block distortion removal is performed graduallythe misjudgment 
exception by binary change decreasesand block border removal can be performed also 
in the part judged as there being many high frequency componentsThere is a merit 
that the block border which is conspicuous by the difference in the compression ratio 
between the fields is controlled. 

[0096]In [ according to the block distortion stripper of this invention according to 
claim 9 ] the block distortion stripper according to claim 8Table conversion of the 
maximum of said contiguity difference calculation result is carried out using a table 
with the feature of a block borderHave a conversion method which carries out table 
conversion of said big value to the 2nd using a table with the feature of pixels other 
than a block borderand said block border judging meansHaving made it judge with a 
block border being in said n picture element regions gradually based on the ratio of 
the two above-mentioned table conversion values A sakeTable-izing a judgment goes 
up [ the accuracy of bordering feature detection ]and there is an effect that it can 
prevent a high frequency component fallingin the case of block distortion removal of 
the video signal containing many high frequency componentssuch as leaves and water. 
[0097]According to the block distortion stripper of this invention according to claim 
10in the block distortion stripper according to claim 9 said tableSince it was made to 
change according to the featuressuch as frequency distribution etc. of the pixel 
number of the detected inputted video signalsynchronous frequencyand an 
imagethere is a merit that the optimal block border removing effect can be acquired 
by detecting the feature of an input signal and changing a table. In order to remove 
the block border of all the colors using the output of the block boundary detection 
means in a color with the maximum edge in each color according to the block 
distortion stripper of this invention according to claim 11 It is effective in the fault 
that a color blot occurs in the picture which has monochrome and a slight change on 
edge being improvable. 

[0098]Since a noise can be removed by establishing a smoothing means before a 
block boundary detection means according to the block distortion stripper of this 
invention according to claim 12without affecting a video signallt is effective in the 
problem that the misjudgment exception of the block border by the noise included in a 
video signal arises being solvable. 

[0099]Without affecting a video signal by emphasizing the specific pattern signal 
which tends to be removed by the smoothing means 806 nonlinear in the preceding 



paragraph of the smoothing means 806 according to the block distortion stripper of 
this invention according to claim 13For exampleit is effective in the problem that the 
regular pattern signal etc. which change for every dot are accidentally judged as a 
block borderand it is filtered being improvable. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the block distortion stripper 
by the embodiment of the invention 1 

[Drawing 2] The figure for explaining operation of the block distortion stripper 
[Drawing 3] The block diagram showing the composition of the block distortion stripper 
by the embodiment of the invention 2 

[Drawing 4] The imaged figure of the luminance distribution of the pixel within the 
block for explaining operation of the block distortion stripper 

[Drawing 5] The block diagram showing the composition of the block distortion stripper 
by the embodiment of the invention 3 

[Drawing 6] The block diagram showing the composition of the block distortion stripper 
by the embodiment of the invention 4 

[Drawing 7] The block diagram showing the composition of the block distortion stripper 
by the embodiment of the invention 5 

[Drawing 8] The block diagram showing the composition of the block distortion stripper 
by the embodiment of the invention 6 

[Drawing 9] The block diagram showing the composition of the block distortion stripper 
by the embodiment of the invention 7 

[Drawing 10] The figure showing the luminance distribution before the block strain 
removal in the block diagram and the device in which one composition of. the 
conventional block distortion stripper is shownand the figure showing the luminance 
distribution after block strain removal 
[Description of Notations] 

101 Contiguity difference accumulation part 

102 Accumulation judgment part 

103 MAX value judgment part 

104 AND switch 

105 Low pass filter LPF (filter which removes high frequency) 

106 Selector 

301 Contiguity difference operation part 

302 Maximum primary detecting element 

303 a ratio — a primary detecting element 

304 The big value primary detecting element to the 2nd 



305 The first LPF 

306 The second LPF 

307 The third LPF 

308 Mixer 

501 Contiguity difference operation part 

502 Maximum primary detecting element 

503 The first LUT 

504 Judgment part 

505 The big value primary detecting element to the 2nd 

506 The second LUT 

507 The first LPF 

508 The second LPF 

509 The third LPF 

510 Mixer 

601 Contiguity difference operation part 

602 Maximum primary detecting element 

603 The first LUT 

604 Judgment part 

605 The big value primary detecting element to the 2nd 

606 The second LUT 

607 The first LPF 

608 The second LPF 

609 The third LPF 

610 Mixer 

611 Feature detector 

612 LUT generation part 

701 Contiguity difference operation part 

702 Threshold decision part 

703 Adding machine 

704 Pattern selecting part 

705 Random number generation part 

801 Edge quantity detection means 

802 Block border judging means 

803 The maximum edge color discrimination means 

804 Switching means 

805 Block border elimination means 

806 Smoothing means 

807 Specific signal emphasis means 
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*fflttffl#«t» ffiEB«S^*S#«frS0n-1fl 

swsjri^s 2 s@ tc**.ft«*ttai-r ^ 2 #afii^ai 

#S<!:. SjE»ffiM»»aj^©«*fili:BiJE2i6glc 
P y ^^Wtf 1 ^^ <!: SPiWlcfl^-r « 7p y 

#s<t. iwa^py^ttffWjeisiwcjsuT* 

SPSttl=±Eaaa)7 -r 7p y f «SI»S 

So 

[»^9] ■ra8Ett®7Py?£*i*£gBtt: 
fel^Tx 7'Py?^tD^St^t.Ox-^;U5ffl^TB!j 
EPWHIftBIWSBflWfcfeBST-^uaiftU Sft^ 
P y ^SmX^tDil^WltSt^t Ox-^U^fflt^TSu 
IB 2 S@ (E^^ftB^x-^WEft-r *B»#SS« 

t9E^oy^«JHU«#Btts ±ffi2o©r-7*Jl/ 
mmnVcfrmH^Z. BEnfflfiDBXfllttnic^Py 

^aisitfe*iaBM(z:ws-r* c i*«atr « t"p 

y^fi*B3K8B. 

BM 1 0 ] H&X 9 E«© ^p y ❖ SB 
icfct^T. luEx-^U*. «ffl*tifcA*«BB^O 
HBft. f^lffiJi»a> PftBOBB»»ft*^0)»aK(6 
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mm 111 R. G, B Zft?tl<Dht)1M^lZii L 
G » B *h«i<0 A*flMM>X y ^fi^ttif * X y 57 

«*x ? 5;*©ft*w»jr *s*x y 5;6ww#st, 
mam 1 2 ] mug 1 esq^p y * m^m^m 

Kfc^T. WMHM)/-rX«|IIBfir*¥j|l#«i«i 

[H«41 1 3 ] 1 2 E«CD 7P'^ £*Rfc£§S 

?gMcA*-raJ:5(cr*Ci:«1*atr*7Py^5 

*&£gB, 
[ftwaiviiiittfflH] 

[000 1] 

km**. 

[0002] 

£LTtt* DCT (Discrete CosineTransform) 
SU5MPEG-1, MPEG-2> MPEG-4£i: 

tfj£<n6ti?i*«. ctisics^r* ■«®nsflt9 

tt8B»x8BB©7Py**<ft?DCT*fr3TDC 

Tttaicssteti*. BBB&sEtirsJis. £ke 
© d c t m&<om m m&ftzm < Kfi tt a e t w 5 

6\ E«*tf»<fc*£7Py*W0fflHtfffiTU ■ 
•«WT SBtc'T'P y **0«fH8iMI;tT L$5 Ji 

[0003] *fc % wmnrntts 

[0 0 0 4] «LhBW8Lte*3*^Py^5**fi«r 

9*»©fcLT» «*»MPEG-40ttB0*}SBF# 
X h 7 -r ;U$ -Off Iex^p y * 7 rt/* -tffiftiti 
TV*. LfrLt3E©£&*£4&#<<&£5S*£»*7"P 

y *«fM&Be©»^kBSfcSsti*a^{fc«B«jBi* 

TV*. 



[0 0 0 5] MftH»/^U*ffl^Tfey. II 

*ffcBB**»t»fc*ffiP* htfB**ti**K8B»? 
» EtiSSSfcBU* E t tttB*&fr ofc. imi 
*BlV*l^MH: LTx 1SFJ¥ 1 0-9872 2^4.« 

So 

[0006] ei 10 (a) »±iaattic45ii*hytae* 
co7p y ^fi*Liitefis«o«ja*str ^p y *ht*s 

[ooo7] mmicfevTv 7 o 1 tt^py^sic^pr 
ssis. 702 itstmsjii^mi^ikDtrsBffins 

& 7 0 3li)]Q»Sg> 7 0 5ttSLU^4aJ. 7 0 4liSL 

iSH*aJ7 0 5©SJ»*7cU:/f*-->*»£T*^*- 
[0 0 0 8] *fcHi o (b) ttSeSUyco^Py^cJ-f 

*B3.m©bb#**»tb?* y x H+fflfttf-o© 

BBtSLT^S. $fcB10 (c) tttt*fl0>7ay 
[0 0 0 9] J-XT> ±E0J:?&BJS*«T*fSBl5®7 

p y ^BfcBSBBoiimco^TKWT*. 

[0 0 10] *<\ Afl£ftfc7'Py7«K*pIi£ft^ 

fk*nfcw§m*tt«ss#a«*7 o i t*«bs#<d 
*&*Mi£»ajstu hb*i£87 o 2 icas^TSHMa 

ttBttfltf « * mttTOUft* 7"p y 7 DUMPS 5 1 

[001 1 ] /t^->a«?ffi7 0 4ttaa»^SB7 0 5 
5 fcttCD / w - v*«4r *. c cd^s* nrc/ w - > 
vsmii-r^ct-pHi 0 (b) o<fc5*ss*iRio7' 

□ »^«W*«»**lT» 010 (c) cr>cfc3^Wg» 
[00 12] 

[*W<j<WaLJ:9tr*li« L*Lfttf6» ±12*1 
a-pttBfSOiiattTflMMMl^ftolBiitt^T^P 

[001 3] *fc, n«^**-flE^*yicflB*u ■ 
•^(♦■pflwttii^arsc tkT*7*p y -?^w^ajo 

[0014] a^wtwwmtD&mwtfe 
y ^«Wtfl!)*ffijB*t) y , iHJSsa^oBfflara-ptt^ 

[0 0 15] *©a^c7)7k&(!:'c7)ifjg»fi)65)cr) 

[0016] ±B©*3ftMH*»ar*fc 



(4) 



&H 2003-324740 



Lx SHEfgUKJS C/i:7 -f * xaBBicanr 
7P y 75*«£#5££Stf \Z7U <y 7B*R£SB« 
tmtzztzmt-fZo £7c. Jfc*:iS<t!^7-f--/b 
KH?7n y *a*©BjMMW:SBST?t.&SRrBa 
7p y *B*BS#»fcStf K7p y 7S*6fc£gB£ 

[0 0 17] 

[iss£fi?i*r *fci&©#£s] -±E©wi*i»ar*ft 
*BB©7P'y*5aflSBBBi*, zmommz 

Bo, 7Py7»lc*^BB^b*ftfcttflfl*l;:»L 
T> 7Pv*fl©«ff*«*U *©£#*&£?* 7 
P y *B*BSBBlca3l*T* 'J>£ < £ t) 2 BJiLt© n 

B#»£» BEB£B#BB¥B#S© n - 1 BBBB 
B*B-HDMfli;BKfB=©Bfl£tt«T*tk«#B 
i, BEtt»*B©Jtl»£»fcBoV7\ ±IBn{@<Dil 

ic^n y ^flnsuo*jm**jjer * 7p y 

*«IMM5*fc«B;!rftfc«S» ±E7p ■>**»©* 

lEWL^-f/i/^^^a^p-yfaffifts^ats *e 

3.fct>©?£3. 

[0 0 18] *fc, *8B.8©7Py7a*B£gBl*, 

flfl*c»LT» 7*py*««ffl!SMt?JSL 
*BB*-*7*p y ^BaBaSBBfcS^T, 'J>£ < it 
2 <1J-X±© n BBffir SBEBBBBKtt LT, «!? 

nB»r* 2 bbbb«© u^kdm©^^^? 
*bbb#bb#b£» BEBSB#BB^&fr6©n 
-iBBBBB***i**iB-©Bfl£it«u ss-a 
bb^'J^b* 1 «jR8Hniirs9iewiaii#si. 

BEBBB#BB¥SalrS©n- 1 fl3llltSjR^6S* 

mmmmm**=<mnt. tmmtmimmtsmfo 
a©tti»£SfcBox^ ±nnm(ommmmmc7a 

y*«B©BB»BSr*7ay**B«B#Wi» bu 

E7ny*«B«B#BBcJ:-3T7P 

WB* nfc*£» ±E7p y **B©*fc» L 7 4 

[0 0 19] *l«lfl©70'^I*iS8ait ±EK 

emrzyn y *B*BSBBfca3i^T* 7p y 7Bff 

WB^Btt, BBBB«Btfn-2?» froRSStfjg 
BBB©B*fltf B=©Bfl* M 'M*VBf lc x n ®<om 

mm®ftic7a>y<7mn&&zt*mTz*><oT*&%o 

[0 0 2 0] *fc**B©7P-y*ffi*BSBBtt» f 
TfcEBLfc7*P y *fi*BSBBl=J5l , 'Ts 7a <y 7 



*IH»JB#«H: J: 7p y 7BBtf»* iffigJftfc 
BB» -tE7Pf7«»BS*«tt, ±Enfl©BBti: 

[0021] 4ttti07ay?9ftNt£KW& #S© 
BB*Bo, 7Py7Bfc*^ffl»Bfl:S*ifcttBflB 
fcttLT, 7ny*fl©«B««eu *«WBMcBS 
"T57P y 75*BBBBU:a3l^ < it 2 flu 
±©nfflBBT*BEBBfl*fc*JLT» *n*HBS 

f % 2 abba?© i/"*/W!>B©«»fl*Bttif «ab 

B»Afl#»i» BEBBB«Afl#a#S©n - 1 fl 
BBB BA' 5 3«*fiIfciii#S<!: Ml BBS! 

BS#AB*B#S© n - 1 flflB&Aft 6 2 BB IE* 

**B*«air % 2 mumm^mt bebsb^bb 

©B*ffl£flE2flStc**fcfl£©jtfcB'3^Ts ± 
Enfl©BBBSfcfc7*Py 7BS©WB£«B-r*7* 
p y tmmttmt. S5E7P y 9Bftn£¥fllc£ 
oT7*n y ^BBtfB* fc«B*tifeBB, ±K7p y 
7BB ©WcflB©7 -f >U7 *B»«lc4W*7*P y 7 
«WB£#©i. 6Bjtfct,©T«*. 

[0 0 2 2] *A&©7~Py7£*tt££fl& ±EE 
«©7p y 7fi*BSBBfcfcl/»T, x-7;U*BL* 
T, AEABflttflB©A*fl£BE2flSlc*«&fl 
i**ti«ix-7";UB«-r*7 1 -7 r ;b^S#B*B 

BE^Py^BIHiJB^Btt, fIEM&fl#flB© 
B*fl©7 l -5 r ;l/BBBBimE2Ba[c*«?ftBOx 
-7;U£BBB£©Jtfc»oVT, ±Enffl©B*BB 
F*gic7P y ^BBflD^B^WSf *ti©T*«. *f=* 
»B©7p y ?5*R£BB»> * 5 l=y-7>tf A*j 
StifeBBB^lEJSUTBBr**©?**. 

[0 0 2 3] *BB©7*PyfB*B«EBtt» #3S© 
BB*B"3» ^P-y^«l£^Rlil!fi»{b**ife«BB* 
tdtfLT, 7*ay^B©BB*«BU ^©^ff*^* 
r*^Pv ^ffi*BBBBlcfe^T» '>^< £*>2{WX 
±©nflBBr*BEBBB«!:»LT. ^ftfftBfi 
r* 2flBBBWl/^/W!)BOB«B*Bajr*BB 
M»3IB#K<!:, BEBSBftBB¥O#£0!) n - 1 fl 
aBBBfr6B*B*Bajt*B*BBaj#SiluEB 

mmttmn^®fr$<D n - 1 abbbb^5 2 bs ic^ 

$SB*«ai-r*2#IB^aj#Si|ijEBBM»Baj 
BB©B*BiBE2BBK***fflt©lt[c»"SH^ 

t, ±e n mnmmimfiic 7a y 7 m.nim% tms 

WtWSra^P buI37p y 7^ 

ffWBBBJcjSUT^ B»©7-f JU**B*ttttLTB 
»Bt>«T. BEnB©BBlcBHmic±EBB©7'< 

^***»«-*7P'>7*»i»£#ai» «BAfct.©T 

[0 0 2 4] *BB©7a>>^B»B^tfltt. ±EE 
®©7 p Py7^f^3SgBlcfc^T, 7ny*«B©B 

m^T-7i[,zmvTmimmmtt%iM&mo)m± 

fl«T-^UB»U *fc7*Py^«»W>W>BB©» 



(5) 



<®ffl2 0 0 3-3 24740 



mt. ±ii2^>0^-7ivmtkm<Dmcs^T, mis 
n ®<Dmm®Hmzzra •> 'pm.mmz tmmzwm 

[0025] *%w<D7a v imbmzsmte. r . 

£7Q'y?J£#Pfc£#K£ftot0?£tK FU G, B 

* tt^ticDAJHi^ax v * x •> 

3MS<h, MEx y v«&tB#f8<D*£J?l£gttSX y «*x 

*x v&wmv&mm Ltcexoja v ttiam&* 

[0 0 2 6] *fgW7Py?M*Pfc££Mtt. ±137 
[0027] 

[0028] mmomm 1)01 tt*&wxmaM 

S i **7n v *fi*BS8B®«J8*3iT7n v * 
0T*$5. 

[0 0 2 9] El 1 fcfcl>Ts 1 0 1 ttA^^tlfc, 7'P 

*OKW»5M)tt««**-omit h 1 tikRU it 

BWA 1 0 2ttKSM»gllPSSI3A^©llD*)e^ 
r n -2j r i j suftrsxaiagfify 

£95, 1 0 3(it9IBnijga)|?!|gM»(D*&«fiia)a*ffl 
t*r<0B«t h 2£Jt»LTJt«i£Slff©©J§£tt 

£95 1 0 2 M A Xfflgy£& 1 0 3 OMSJJEIS 

IH©«*SS* A N D0Bk 10 5 (illBRfltflWantt 

jBa«ja»*wy»<n-/<x7-f;u* (lpfj , i 

0 6ttAND@S&1 0 4©|il*KiBi;TlWBBMMI^t 

1 p f i o swaj^swy ^ji^asiSTS*. 

[0 0 3 0] J-XTK. ±E©*9lcllMMr*ifc7ny* 

[0031] 02 ii*Bn®a 1 nnmommz my 

02 (a) itmts 707^ Stf^P 

-rt^—m 02 (b) tt^py^rtoHSRoes» 

Y^<- $/0T*25 5o 
[0 0 3 2J 02 (a) ®tt?t*7Py 8B 



*x 8 mmt Lfcu^^p * i assfts u 

*RI*7n •> *«!Mt« U BfVn tt*¥*lR]©3MR 
lfc9O0>flX«CTLTl^£. £©02T'ttiIStV4<!: 
■SV5«>nic7ny^WtttfS«. 02 (b) 
1*02 (a) ©9o©U^©Ba»^ffi*LT8LT 

fey. mess. micsnaff««-3T^«. * 

fc\ t h 1 1MHMtT, t h 2 
[0 0 3 3] ATjStlfcs ^Py^SfC^Rlififf 

*fb*tifc«wwn»tt««a»»«inii i o 1 katd* 

ft*o K&MtfiflfflfiDir 1 0 1 TttWR V 1 HM5 v 9 
*TTO«*0«JMI4M)lftafil*fe©fefl)JS-a>Bfil t 
h 1 titttU M-cDPJfflt h 1 ©*tf**&Jg£fc 

ru «XBlnlir«. K«ttilliSiRC9S*ffl» roj 
fr6n-1T$5 T8j $T*©fil*i*„ 

[0 0 3 4] ftlcMSSftXaUfllll 0 1 ©ttHtSJUIt 
JKfUlDllffl?PJ£ff 1 0 2 IC AS, JR8UnK«]£S 1 0 2 

■ett±E*ntiiniitt*tf r 7j -p»*«aic, fMSsm 

<h LT r i j ^ajTDT^o Efttt, 02 (b) £5Vr«fc 
dlcJRBinJIfSJIltf 1*7 j 9o©BBrtlc 

** i y , y tmrnftntzz. t 

B««tfT3t,B<» 7Dy*«IMfl»Lft^!:£* 

[0035] sfc. A**nfc^py ^«cTRra»ff* 

^b**lfe»«Mi*W:M A Xfil«je 1 0 3 lcA73?n5. 
M A XfflMJt 1 0 3 Tl*BufBli* V 1 ~B)R V 9 *T© 

mmm^(D^m(Dm±m^iiiu ctutws-oBfii 

t h2WT©«^fJ^^i:LT rij ZiitfiTZo 
C*i(*H2 (b) Kwr<fe^K**««*tf«*t ! PJJ£ 
LfcflBrTC©B*ffl4i«Bi:©Bfflt h 2J-XT©i§^=& 

[0 0 3 6] mM^lc^TRBrsWROBBiEfll 
<. Tny^BTtnCC&tfras. J:oT. 7P-> 

It h 2tHMt*Zb*7av9mSM0WKm*B 

[0 0 3 7] AlCKIUnlineBl 0 20«I«|£JR^:M 
AXBWS1 0 3<D*iJS!IS*<!:*AND|a]Kl 0 4T» 
^ffi^o L P F 1 0 5(iB3IBW««^Offiffl-»SB»*aj 

[0 0 3 8] AND 1 0 4ti>*><D\htHZfoCTMtR®1 

6T»BB7a>y^BI|l|c»«RiMI«ttL P F 1 0 5 

*lB**ti* C tT*7P » ^S^^I*S-r« C <t6^JR 
5. 

[0 0 3 9] Z<D£olz> *9m<DBmz£%-7ay? 
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T, ^ft?ti£lffi<hl±&?S;:<!:l;:J;oT, 7Py? 

et , Mta^'p y **ffie» L7 * iwzmtz «t ? t l 

fc©T\ 7P y y-*l?1»«tfS6tlTCfc^S3*3£W«: 
7P y ^SlC^pTiK^^fb^tlfcWi^fi^ATJ^n/c 

©SJR7P y XT7P •> ?M*£l&£-r S £ <!: 

[0040] *Hfifi©JgJgT*(i|jiW L-W><fc 5 
K n = 9 aVftTKffi Lfc6\ 9 ?*»BH«© 
H^W^-So iam7P'>^^8H^X81i^ 

t UTcstf cht 8 im<o&nv>®m7a y t?*>m 
[oo4i] $fc> *mn<iMttwbkW'i5to<D9mm 

ft©£*N&«!!S«) £*> 6 £Jfcfc LTt 7p y <7M*Rfc 
[0 0 4 2] (H«5©JK«2) H 3 tt*8B.B©M 2 ©H 
[0 0 4 3] El3lCfc^Tx 3 0 1 ttA7J7*-nfc, 7'P 

<> ^#itTpna»iw{b**in:««i*© n«i«r«B 

3?l©IS!i&Mtt©ffiflffi£a^TSPS£M#>15IISI3, 3 0 

2 liRSSftStftS 3 0 1 #6© n - 1 ffl©3l||fSJK© 

m*.mz&iiTzm±m&ib®s 3 0 4 luwa^aw 

gB301frS©n-1 fi©3tK© 2 Sg fc**4«*ffl 

*r*2#aic**3&:ffittniak 3 0 3«s*«gsaiSiJ 

3 0 2 £ 2«l(C*£ttm*ti]3 0 4©ffi7J©tt^«t±J 

-rstb&ttiSB, 305, 306, 3 07 itmzmm^ 
©s«aaasj«»*ixyi»<»— , sen* »=■©□-/< 

*7-f;I/* (LPF) \ 3 0 8BtbKajS3 0 3©<Jjy 
•jUWICISCTII— ©L P F 3 0 5©t±i73<t:m-©L 
P F 3 0 6 tiJ7D <hlgH© L P F 3 0 7 aj73<tSlfMK« 
tWI#<k©g£tt*2;t*&£8T£5. 
[0044] ±IB© <fc 5 (c*j8*tifc7n v ?5*l*£ 
gg©a^lco^T, il3&tfE4£#!SL&tf£sapfl 

?S. 

[0 0 4 5] A73*tlf=x 7P-y^«lc^RriS»ff 

mtztitcmmmmmmftsmm 0 1 fcjjj**. 
So mmnmK&3 0 1 rttniis©R«M»©*fe« 

[ 0 0 4 6 ] mc n - 1 ffl©WI»«»3HWg*tt«*fil 
lUffiSP 3 0 2 1 2 S § K**£fiW$ajgl3 3 0 4 lZ*tl? 



as*ti5„ ^c«±ffi«iaig|33 0 2«!:2Sglc**ftffl 

SltBgil3 0 4©ai73li]±^ajgIJ3 0 3lCA7D*n5. It 
8t±5gB3 0 3-Ctt, MfE«±ffi£2#at;:**fcfiI£tt 
ttU ttl«gJR*SU:7P*yf*ISi©3t**aPB»H:W 

;rts. 

[0047] d^ttE 4 K^T <fc 3 KJttf 

y < ajzvs £*jje u 7p y ^©am 
£±tf, J±6vJ^^t^Ji^^c^iiiw^a^rfcSt^<^:^■r 

5iliT'7 l 07fi£M^T(«, :*KSI-©LPF 
3 0 5, m~©LPF3 0 6, £=©L P F 3 0 7 li* 

*i€n«tt©»a* l p f t-jb y , 7p y ? Jft#©&5S 

[0 0 4 8] tb^SttSSP 3 0 3^6lil»*tlfcWSIS»tt 
S««3 0 8KA7D?*V WS«JI«CJ6i:T*-©L P 
F305, m~©LPF306. m=©LPF3 0 7, 
A73«MWi**«*dfc-&T 7p y 7M^£l$:£-f S C 
<fcff?#So 

[0 0 4 9] C©J:aic, *Hffi©JTMKJ:S7Pyy- 
E*R*£8ir??tt. n11it«l?3BX©iSg£iWi&tt 
tt#S«*tt£2*B**fcfl£fcUlU *©20©fit 
©JtlcS^T 7p y £8W»[c«J£ U 

«i£©7 -f ; *|g*^*>-&T n flHKfcfr 1*3 C i: K 
J: y 7p y ^5**|«Sr * <fc r> lz Ltc©T\ 7p y * 

«nttane**«ifr «y t y «<e«^ ls^7p y y 

[0050] *Xtt©?Btt?ti 30©LPFSffl 

C*ittSJj*tc(5i:TLPFffla*a»TtiJ: 

l\ 

[005 1] Stcs *«M©JB»T»*¥*lRl©W«r 
SH^lc^r « 7p •> ❖fi*»SJraiC'3^TKW Lft 
6\ *«W©7Py^S*l**8«tts S6£|r]©jBK 

■K&Aaa3Mft£flaa>£« S*ftK LTt > 7P y f 
S*l*as«lJRtt*fe6!a:l\ -rSfe-67Py-?^l«£ 

[0052] (Xttttflgfll 3 ) n 5 li*?|B^om 3 ©n 
«5©JK»lCct:S7P y ^^*^SS©«lS*S-r7P 

[0 0 5 33 HSKfi^T, 5 0 1ttA73*ntc7Py 

©H«M»©*6afii*ait3-rsBiffis»-s»siJ, 502 

ttKSM»-3lggP5 0 1 6^5© n - 1 11©-3l»iSS^©« 
5 0 1 frS©n - 1 <l©3im©2#aiC**ftffi*ai73 
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o 2<DiiitiZT-?n>zm^Tm8iT%n-<DLUT , 

5 0 6li2ffiti:*«&ffltttii85 0 5 0)^^-7 
^^ffl^TS^-T^M-OLUT, 5 0 4liI-©LU 
T 5 0 3 £M-<D\- U T 5 0 6©iii7Jfr67P 

«8Hmicner«n£s. 507, 50 8, 5091* 

IE©P-/a7-r;b^ (LPF) \ 5 10ttW£W5 
0 4©Wy»x«*U:j5;i;Till-©L P F 5 0 7<OHit) 
t. m~©L P F 5 0 803tli^l<t:. MH©L P F 5 0 9 

atfisre««i*£©s£tt*sa.*s£8 

[0 0 5 4] W±©*5K««**lfc7Py^5 
[0 0 5 5] A^TTftT-Cv ^Py^fcfc^pjfflff 

^b*n7fc««fli#w:iW8S»as*5 o 1 ica*j**i 
*. RHBH»mv5 o 1 T'itnwm<ommmft<D®tt 
mzmtZo ate n - 1 aoiwHMHnnuiuA* 
{i&ajgp 5 o 2 1 2 s a t *s &m£ttffi 5 0 5 ic*n 

WiAfcSftT, *tif*i»*flt2*Hc**?Hi# 
ttltiStl*. $(CS*fiU*ti]fll5 0 2 ©**)«£-© L 
U T 5 0 3 KAft^tt. **<!©*$ ^KioTfi^tt 

[0056] «— © L U T 5 0 3 tt A***l*»»filtf 

'h*i/*tc7P y *«IM«< x *fc«5NUfcfc* ws 

ID 4 fcS*T «fc 5 KftttMStf ft* LfcfflBf?c 
©«*ffl©»cfc 7p y * WMffilMICX *3 C 

<. ^Py^fcr^TfclRlUCttfw*.*. i^L 
7'P y ? Wff*S*»S**7MlflMa& LT'M* < , ff 
— © LU T 5 0 3T«Hltf*«4*l47Py*iJW 

[0 0 5 7] 5WE2#BlE**fcfflttlii5 0 5©Hi7Jtt 
JEZ©LUT5 0 6(CA7TCtU 2 »g [£***«©* 
**lCj:-aT«*f*lt**l*. m_<DLUT5 0 6liA 

a^-r^o c*ifcB4icjsrj:3ic2#aic**a«a 

LTfc y , *<0m&'}^ W5 ^WS/WHTft SM£# 

tf*. C©«tf**l*K£*J«»*#<*fcfci& 

[0 0 5 8] *LTs M-(DLUT5 0 3«!:m-©LU 
T5 06fr6Ottl**m>J3E»50 4(CA^tU 200 
*ft*y n L^Py^ 
RWlCW£f*. m-<DL P F 5 0 7, mr©L P F 5 

o 7 , gin© l p f 5 o 7 w:«i.«iittt©a3 lpf 
T'£ y , 7p y *«ff©«^8wiHc»*>*-nwfe**!e 



[0 0 5 9] JpJ^gP5 0 4fr6Uft?tlfc*l£lSllliS 
£135 1 OKA*)*^ WSISJIMciSCTll-fflLPF 
5 0 7. SZCLPF507, 3IZ©LPF 50 7. S 

tf Aaiwwi^*a*£*>«T:7p y *s**»*-r* 

[0 0 6 0] C©<fc5K. 3 lc**^ay 

^s*»*««T?a:» n<@g*rr*iiift©K8^#©*& 
afiifr6«*fiii:2sa**afiisttmu auiB^aj? 

*ifc2o©«4*ftf»tix-7/WHftU g&£ftfc2 

oo«©Jtlca^T, 7p y £»PSttlc 

fUCU «»©7*/U*«i*£:bHrrn 

5 C i: ic «fc y 7p y * 5 <fc 5 K Lfc©T% 

W**y-7Jl/fc«c£fcJ:yWfflWWW©IIM 

*±tf, *©s^s £©»£«##*£ <sfc»«i 

[0 06 1] **»©JBtt3?tt3-3©LPF* 

[0 0 6 2] *fc» *jttt©&tt(cJ:37Py7£3i'l& 
£SSI1 *¥75ft©a^?aiSSittcttLTfcgB£A 

(ommtzMmiztt LTtraaia^p y ^swssaba 

m^«ic»LT*¥;*A©a*l*SS& 
[0063] (Hffi©JKHg 4 ) m 6 li*ftH©Xtt©& 

mc * * ?p y * shttmnmaxmt ?p y * a 

Tft*= 

[0 0 6 4] H6tCfe^T. 6 0 1 l*A7D*tlfc> ^P 

*©«»s»©ie«ffi*ffl73-r«B!isM»a»ak 6 o 

2l*|?SffiM»-3IWSP6 0 1 6^6 ©n - 1 flftDSUHSJR© 

«^fii^tii7D-r5«*fii«itbgi5. 6 0 5(*PS}gM»jsm 

SP6 0 1 A^6©n - 1 fl©3l»iSS©2#B(c^^{l 
£{ti7JT*28BlC**fcfiil£ajgk 6 0 3«»*1i«l 
tfcSi56 0 2©ffl7D*x-^U*«^T*»-r*»-©L 
UT, 6 0 6a2«g[C*»ttmkttff6 0 5©UlA« 
x-7;b*fflL"TS«-r*S-©LUT s 6 0 4ttff— 
© L U T 6 0 3 <t ^~ © L U T 6 0 6 ©8573^6 7P y 

[0 0 6 5] 6 0 7. 6 0 8, 6 0 9 liHui3f«®ffl^© 

7^;WLPF. 6 1 0ttfiJ£»6 0 4©«ySil«« 
ICfKUTff— ©L P F 6 0 7©aj73<t:mr©L P F 6 0 
8©aj*)£:m=©L P F 6 0 9©tti73<!:BljfBW!®ft#i: 
©S£J±£S*.£S£?5. 6 1 1 (*BijlSA73?n/i:«^ 

ft^©ii«a. ^fflflam. mK©astt^«ftf©n 
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936 1 10»«B*ttSMfcLUT*£jaLSI-«>L. 
UT6 0 3<hS!r0LUT6O6£»2-fr;l3LUT£ 

[0066] J.X±0«fc 5 IZffitftt titc7o vtmfr&Z 

[0 0 6 7] 8-*% Afi£*lfc7Py?§K*pJi£??^ 
<k*tlfc«««*B1t«ttllJ»6 1 1 KA7D*ft*. 

mfiiaja56 1 1 Titm^mm^mmwL. mmmfc 
*)**ifc«*tf p c * y ajastifc^aoKasfcts 

[0 0 6 8] %(cKtt^tl]06 1 IfrSOBMjttLUT 
4^336 1 2lCA7j£ft3= LUT£j$g|36 1 2Tttlu 
EBHMMMmafr 6 e>S& L U T U L 
UT6 0 3im-0LUT6O6t;:»$c;tj, cftfrS 
©SimiluiBltffl0JBffi3©<!:l?l«Src46, HCTCZ 

[0 0 6 9] C4>J:3lc. *WSO»»[cJ:*7P , >^ 

BfrSa*ffi£2#B**ft«*«aiU A7DW!#fi^ 
©ftB©«SMc * y»E*ti*y-7;U*«^T«E* 

k 2 ooffl©ik(ca^T, 7p •> fistffi? &rji 

j&WSE tic* U 7P y *fi*«|*ST* £3 lc Lfc O 

[0 0 7 0] ^\ *£tt<>!»BBti* ME (5t«i©JB« 
3) «>BB£Riaic. 3 0©LPF*ffl^TKWUfe 

[0 07 1] *£ffi<Z>JB9B(::J:37P>;'?£*lft 
£BBtt> *¥JW&fl>B«T*B*ic»LTt»BB*fil 
©a«f *H*fc» LTtKMft^n y *B*P*£»« 

K&tbBJ*tt&®m>lcfcJ:6ai\ 
[0072] (HB£©Jfc<fi 5 ) tta©*ft**l©«tt® 

jB»©7py^5*Maam*R» g, boss-tub 

{btf*5«Bfc fcloTXy SHcfiie * i: I* 

5 MBtf S ? fc. *B«©»»tt±lBMB©a»* § W 

if*. 

[007 3] H7a*3SHafll5®ltffi®&ffilCj:37 
□ y 9B3riftSttBattA*BT7a y -?HTS5o 
[0 0 7 4] 07ltfcl"T, 80 1BR K) . G 
«f'J-» . B (7)1-) *n^*l©A7D«*f©Xy 
5?«*ttffl-r *I •> -7ftttffl#S, 8 0 2 tt«|*tf US 

skills 3 o 1 <h«^fii«iajsp 302 <htt«ajgp 3 0 



3 1 2SglC**£<I8Sijg|33 0 4 tT«J«*tl*7P 
[0 0 7 5] *fc. 8 0 3ttiWBXy5;a«ia#a8 0 

1 ©^n^gw-ss y s*x y $>«<ofe**jaj*-*»*x 

y 5>«MS!]#«» 8 0 4 ttWEfttex y v>fe«!3'J#fS 8 
0 3 tfWM Lfce©7'P '? 9BIM(I£¥& 8 0 2 0£JH 

«* 5 t=r y» 8 o 5(*^jAifm-0L 

P F 3 0 5 <hM-CO L P F 3 0 6 iHZ© L P F 3 0 7 

<fc)!S3§ 3 0 8 tT*«ifig*n*7p y tmm&tt®? 

[0076] _tt±©«fc ? (E*BE*nfc7*P 
BB®lW**IlttW*. fcfc\ BMBO«t*»W-*»» 

fH8 0 2t7*n^ aS?l^£?S 8 0 5 ©BftM: (£ 
[0077] A7DZ* tl/cW^ffl^G tt 7*P y 

#s 8 o 2 nm> y » 7 p y ^*iii«s*a?^o»s 

©7 ■< to* y > ?ZMTh s <0/ G 7p y 

iy 5?««HJ#«8 0 1 fcbAy*ORjS7©BMWI* 
G KfctfSly -7©*$ ? G X y -7a*»fflT « . W± 
©■WHittBBSRs lft»fll^BlE»LTtBI«Jcfifc 
*l*o B*X y -7©PJ»J#B 8 0 3 tt G X y -7B> R X 
y v**, B X y ^BfcSttlX U •?-©*"<?« t»*^X y 

^a**.ofe*a*«sL«]e#a8 o 4ieimjt*. 

[0078] ttH ¥8 804 li«*X y 5?feW»J#9 8 

o 3 flDweexicfae^ g x y sratfat**^**!* g 
7p 9^«imxiea«. Rxy s;fttf«t** 

t* R 7P y ^4Hm£MJR*« Bxy S/S^St^:*^ 
t * tt B 7"p y 94IIH>J&li*«7a v ^«W(^£#iS 
8 0 5lttti7D-r?.o rftto*^T©felcfe»t*7Py^ 

«SHf*£#lft8 0 StttottXyi/fiO^^feT*© 
7p y ❖«IHiJ«|gJll©WcLfcfl 5 oT7-f 'J >^ 
a^-^fS. C©fc4!)Rx G, BCDlvftUbMCfcxy 
«*JidK(4B»ffl*lc*IW«S©7-<' 'J 

[0 0 7 9] C©J:?U, *HSfi©BSglt<fc«7Pyf 
3»Hi^SBT»x *fe7?©a*x y 5?*jt-3ftTfl!>7 

IMHJStfi 5fci6. x y s;±lcl|lfeT©t)f 3^a»k 
[0080] (HSfi0HJ« 6 ) fQtt LfcBBCJBBT 

[008 1] E 8 ti*^p50llffi0Jf58l 6 lc«fc 5 7P y 
^2*»3aSB©«US*3ir7'PyfH?*4. 
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[0 0 8 2] EI8U:fclvr. 8 0 6te7Py7iftfMSJ£ 
#!58 0 2<&Mfftfcifitt6ft/'c¥;t#lftT£3>. 

7a<y tmmiiz&m 0 2> 7Pv*«fMias#»8 

6 jc <fc £ 7p y -^ii^^gBTlis 7'p y 7 &fi^J£ 
#S8 0 2 0DBilC¥ji3M88 0 6^tt^C<!:TI»!®fi 
^Clii^^*?' / -< X£1X »J 1$ < Z. t tfT* 3 tc 

8'J £ U * t V => WB&ffikt %Zt1$T'1*Z>£^o% 

[0083] mmWM 7) HU2EU tc%mwmT° 
It. 1 Ky h#lc»kr*«Wtty^-v#^ 

^/\"7- V!tj«ME¥»?Bttc * y »s*n» 7'P y 7« 
IH»JJE#«8 0 2tc7Py7*lteLT«K*hTL* 

[0 0 8 4] *^ffiom8gtt±IBIi8a<oa«* BM£T 

So 

[0 0 8 5] 09«*£E0ltffi<DJ&fi4£ < fc37Py 
fe^Ts 807B1 Ky h#Jc»br*«W«/^-V 

3snr^ <fc 3 iciwrr*^«^iBi#aTS*. 

[0 0 8 6] Sfc. ¥;it#K8 0 6, ^Dy^WWJ* 

#s 8 o 2 , 7p y 7«#i&£#ifi 8 0 5 ommmti 

()ttt0>7Bffi6) maw* fctt* CCTflDBWBtt 

[0087] J-X±W<fc 3 (c«tfiE?n/i:7'P y 9£*N& 
[0 0 8 8] tt£im«I#&8 0 7 tt«lj^^46^46 

a»<dsw* rjs* <fc -5 it-r * assist** en 

SA,f£ttl8?¥jll#&8 0 6fcAoTtK T»fb**lf 
K7P y *WHyje*«8 0 2 KA/c467p y 
LT««ai**l«:t\ *fc*Efc7Py7*!M«*SS 

hfcwwwma*ft*7ny**wi*swR8 o 5 
l\ 

[0 0 8 9] C©<J:5tc. *Hffitf>Jf^fcJ:£7Py7 
£*N&£II?li. ¥j»#ft8 0 6?l»y|»fi»tl3!j«-5a: 
»3£/W-V***¥»^«8 0 6 4>ff>l!t?#Wglc3i| 

f y zmmi - vahhw^p » 

5 E <!: #T 5 <t a 
[0090] 



□ y^BflDWIMfWJtU *©8W*l*ST*7Py7 
fi^MtSaillcfe^T, «!«&:< £<i2«M±0nffla« 
T*wEIi*fl»fc»LT» S-fiWUBftT^fflB* 

uK/uflWfflWMi* mM-siwMSHiiiwa 
t. mtmmmft%n^®fr$v> n - 1 «i»k« 

-©BfiltStfK^©H«i:tt«-r*tt«#St, ME 
tt«#aoikl«SJRlC»-3^T» ±En«OiB3l6flH*rt 

tc7"p y99momm*p]&t*ja y 7«im>jie#« 

b5E7"p v *«IH9J£#BM= J:oT7n » 7£?iitf 
6*£¥U£**lfc*£, ±E7Pv**IM)*fc»L7 

fie. froAa^©iW^ft£fc<fc57ffit<>MBI5 
7P y 7+H- X?7p v 7S*£I££T* E ttflH** 

[009 1] *fc, **lflfl!)E5R«2l=«*7*P'y^S 
»Mt£SBlcj:htf. #»©H*S»o. 7'py7«K 

wiwwfb* ft/cW&fi^KJt lt> -fay* mom 

^^:^3t^T, t, 2 f@W±0) n flattr %tDEEIR 

©«©iB«fii*iiiar*»iMi»ai»#«t. mans 

M»3I«E#I56^(D n - 1 fBWtSHSf-fti'ti*-© 

r*Jg«J]0»#®<!:s BuEI»iSM»5Sia#S6^6© n - 

EJH»nS#BW6fl!)RIWllIIIS»*W=«0Hfflt» tu 
EIWM»«Illg*o«*«*«i:fl!)mititlW-*lt 
«i?IS<!:s ttEtt«#S©l«WSJI»=»^l^T» ±En 
IQEMWAICTD » 7«H©***WS-r57'P -y 

7p •> 'tm.m&zt.imiE tvumet* ±et"p y 7* 

!M)SMZtt L7 <r titt« 7P y 7*IH*3*« 

*fll*5J:3l!:Lfc<DT% 7*P-y7*ll«ffllS** 
fiWr*/*U*«l4*riC *^A73B*^Offi*E 
8ft£l«: «fc srffltfl>liJI57P y 7^-r XT'7"p y 7H 

[0092] *5gB^0lf iRS 5 a y 7 S»K^ 
Slt<fc*il#, $tt<DIHX**o, 7Py7«lc^pIjS»?? 
^bTt-nfciUi^d^lc^ LTv 7P y 7B©«»*W* 
L» *©«S*l»£-r«7'Py7M*f»£Sai5:fc^ 

/ >4<^«i2ffltt±a>nflatffir%nEn«fli«ic 

» LT, ^tiftiBST * 2 fili^fi^© U^juoso 
i^»ffl^SaiT^K«M»;1l»#Si:. l5EBI«S»3i 

*fil«aj#©i:BiJEI!S«M»3i»#l9:^5©n- 1 flS 

mg»*»6 2#ajc**JMi*«iijr*2#afflttaj# 

at ttEHRSS»3IKa>fi*«^: huE 2 Sg lc** ftfl 
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y *«IW»Jje#«Mc *oT7n v ^afftf** £«B* 

tifcaa, ±exp y <?mnoMmwi<D7 < nzz& 
aa®HW»j**5T»atf**. 

[0093] *£B£<DH*Jg 6 KE«<D7p y *B*B 
£ggKJ:tltf. Raa5|cEB«>7Py?£*B£B 

bes^t* f-^*ii^T, aKB£B#BB4>B 
r*T-7>sa#ssaa.» ae^py^aawaa 

SH\ aEBBBaaBaafcaa^-^USaaai: 
S5E 2 Bl lc**fta©T-:nuaaaa£©tttc«-3 
l*T. ±Ena<DBBa«atc7Py*a»0*a* ! PJ 

«aa#*a< dtrW*fl»©7n y *fi3W*S©Bfc 
BaaaatfaSSEtsaCCttf?**^?** 

[0094] *3gB£o||-3<Jl 7 KEtis© 7p y tmfr® 
£SBtcJ:fttf, R*a6(cEe«>7ay?afrBaS 

T?-7Jl/*BBr * E tie* »J Bafc^o y ?aWPfc 

s»ja*»* c £ # ma* i i^aatf**. 

[0095] 8 (EEB<07n y 7M*P£ 

££Slc<fcftlf. £a<DH**fSO, 7Py*#l=*pJ 
j»»Wb*ftfctt»fl»U:»LT» 7Py*W©Bff* 
*J«U *eaB«BB-*-«7Py9S&lfe£BB£& 
f>T, 'J>*< 2 <IJX±© n iiagSrSluIBiSiRfl^ 
fc»LT, : ?"tl ; etimS-r^2<lli^<t^«DU^KDM 

a*aaai*B£aiE»»a»aB#afr5©n - 1 <i 
jsw*safr e 2 sa ie**&a**aiT* 2 saa^ta 

#«£BEHfia»BttiBa©a*ai:»E2BBfc* 
*ftttt©tttCS^T, ±EnflOiIiBaBl*Jfc7P 
y*aatfa*£S««fc«a*-*7*Py*afH»ja# 
«t».«IB^Py^«!H>Jj£»»f=lSi:T» 
;l/**B*ttttLTfia^b-ttT* BIBriflaBBKB 
Bttfc±EaB©7 -f lb* ZmiZJu y **JH*£# 

at, *a*fc©-p. ^Qy^s*»stfaB«icf7to 
nsrcft 2 mm vwmzjizmmwm v * kbbb# 
ai^WBT*awc*»7p ? ?BfMta# ai& £ 
Tcy-f-i^ moEffimomwz «t ot a f£-3 xp * * 

[oo96] *8H«>fli$gi 9 icea® y 9s*tt 

a£B(cJ:*i& naa8EB«>7a9 9a*Nta&B 
fcfcl^T, 7a-^i#«)1ta5 1 t ) of-7j^ffll^ 



7P y ^StlSttt^KoajRODSastiOx-^USffl^T 

be 2 sa i=**fta*T-7/uajw*«a*«*a 

aaacifcicSrJt^, ne n aoaaaanic^Q * 
fraiwafcfcBBMtcw*** *9 k L/fcfc*» na 
tx-^MbrsctTafsnoaattHiflDiiafl 5 ** 5 
y, *©a**ft£©aaaa#*a<a«sttaaa«> 
?p -y ^a*aso»i=»a«iaE»tf »-s*©*i»<* c 

[0097] *%w<otmm i o iceie©7'p y 
aa£B£j:ti& w*B9EB©7py*B*Baa 

oaaa. maaaa. ttaoaaa»a*^oaaic 
ai;Taar**aicLfcfc46» A73«a<oaa*«ffl 
LTx-^uaaar*cfwaa^p-y^aaa* 
aaaaacfctfaawii^yy* *aa 
©nasi 1 jcaeo^py^a^a^saicititf, 

tftTOi*!* 5>*»ofe?©7P y 
©tb7D£ffll^\ £e©7Py*aa0BS«?T3fc 

46, x v s;±jcae"w>*>f b^asaatcfei'' 
Tfeic u*jtW8ar * t ^ ? « c <t # ? 

&«&^5&atfa*. 

[0098] *£SPi0)Ba£ 1 2 KEffi© 7'P "J tWb- 

a*aac:«fc*iwf» xp y ^aaatti^aaaicTa? 

wm<z.t&T*m<»T\ aaa^cAofcy-rxtc 
«7P'> ^aa aawatfa t ^ 3 naaaar 

[0099] *56B^oif aa 1 3 icEffiro^p y 
i^sgMic ±ntf» ¥a#a 8 0 6?a y tttcA^tsa 
aa/<*-v«**¥a#S8 o 6©mft7Misica 
Br*ct"paaaat=ttaaa4ar»=» i 
Ky h«tcafb-r««wj«/^-vaaatf^py^a 
atLTKoT«B*ti7-r;u*y v^rtnstt^ra 
B*aa-r*cttfT**tt^aa^a*. 

[il®rofB5*^iftB^] 

m i ] *aw©aa©BB 1 k *a^p y ^a*a* 
BBowaaar xp y 7B 

[02] n7ay^S»B£BBOBff«Hilir«/ta 
(Oil 

[0 3] *»W©Btt©»B2lcJ:*7Py*B*B£ 

aBoaas^r 7"ny?a 

[04] n7ay99frMaaBaam«Har«^a 
©7'p y rt<Dii«©aa^fi;(D'r p< - *jw 

[05] *aB^<DaaojfjB3(c«fc*7*py^a*a56 

gSa)afi2^T>T7Py?0 

[06] *aaoaa®aa4(cj:«7py^a»aa 
ga©afi£ ; &^-r7py'70 

[07] *awoaa©^B5tcj:57 , py<'a*a* 
aBoaa*/T»f 70^70 
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[08] **HBffl*«©»JB6iCck*5 r Py^5*»S 


506 


m-<DLUT 


gro&itoass-r^py^is 


507 


Sg-<DLPF 


[09] **M©*tt©JBtt7li:<fc*^Py^fi*|«S 


5 08 


SZ0LPF 


«WD«rt*ST7Pv*ia 


5 09 


gZCDLPF 


[eiio] «6*©^py^s*i«s««©-«ij«*«r 


5 1 0 


Scat! 




6 0 1 






602 




£«-T0 


603 


m-0)LUT 




604 




1 0 1 




60 5 


2§gK*3r&<IfcajSB 


1 0 2 




606 


Sg-<DLUT 


1 0 3 




607 


H-WLPF 


1 04 


AN DX-f'Vf 


608 


UroLPF 


1 0 5 


□-;«7-fiWLPF GBfl3ft«VUtt<7 


609 


IHWLPF 




-) 


6 1 0 


/it □ tfS 


1 06 


WW 


6 1 1 




3 0 1 




6 1 2 


LUT£fiESI$ 


3 0 2 




701 




3 0 3 




7 0 2 




3 0 4 




7 0 3 




3 0 5 


I-0)LPF 


7 04 




3 0 6 


milOLPF 


7 0 5 




3 0 7 


MZtf)L PF 


8 0 1 




308 


/Sea §5 


8 0 2 




5 0 1 


l«S2#3imi: 


803 




5 0 2 




8 04 




5 0 3 


m-^LUT 


805 




5 04 




806 




5 0 5 




807 





[01] 



101 



A=S0(|Vm-Vm-l | — tni > 



102 



\a<0: 



ar(max|Vn-Vn-l|-th2) 
103 



104 
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